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FIG. 3 



300 



301 



SELECT MORPHOLOGY 
STRUCTURING ELEMENT LARGER 
THAN EACH JOINT TO BE 
EXAMINED IN AN IMAGE 



302- 



MORPHOLOGICALLY 
PROCESS THE IMAGE 



304- 



REMOVE BACKGROUND 
FROM THE IMAGE 



305 



306 



307 



APPLY A THRESHOLD 
VALUE TO THE IMAGE TO 
PRODUCE A BINARY IMAGE 



EXTRACT PIXELS OF CONTIGUOUS 
MASSES DEFINING THE JOINT(S) 
ON THE IMAGE 



ANALYZE PIXELS OF EACH JOINT 
ON THE IMAGE TO DETERMINE IF 
EACH JOINT PASSES 
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401- 
402- 



404- 
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406- 



407- 



408- 



FIG. 4 

SELECT A DESIRED SQUARE STRUCTURING 
ELEMENT SIDE DIMENSION (D) 



SET THE ACHIEVED DIMENSION (d) TO ONE 






YES 


SET d NEW EQU^ 


1 TO MIN (2d,D) 






SET SHIFT AMOUNT (S) TO d NEW MINUS d 



400 



MAX (IMAGE, IMAGE SHIFTED IN FIRST 
HORIZONTAL DIRECTION BY S) 



MAX (RESULTANT IMAGE, IMAGE SHIFTED 
IN FIRST VERTICAL DIRECTION BY S) 

I 



SET d AS EQUAL TO d 



NEW 



410 



RESULTANT IMAGE SHIFTED IN OTHER 
HORIZONTAL DIRECTION BY D/2 



RESULTANT IMAGE SHIFTED IN OTHER 
VERTICAL DIRECTION BY D/2 



s 

411 
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FIG. 5 



501 

502 

503- 



SELECT A DESIRED SQUARE STRUCTURING 
ELEMENT SIDE DIMENSION (D) 



SET THE ACHIEVED DIMENSION (d) TO ONE 



SET SHIFT AMOUNT (S) TO ONE 




505- 



506 



MAX (IMAGE, IMAGE SHIFTED IN FIRST 
HORIZONTAL DIRECTION BY S) 



MAX (IMAGE, IMAGE SHIFTED IN OTHER 
HORIZONTAL DIRECTION BY S) 



507- 



508- 
509- 
510- 



MAX (RESULTANT IMAGE, IMAGE SHIFTED 
IN FIRST VERTICAL DIRECTION BY S) 



MAX (RESULTANT IMAGE, IMAGE SHIFTED 
IN OTHER VERTICAL DIRECTION BY S) 



SET d AS EQUAL TO d PLUS 2S 


T 

SET S AS EQUAL TO MIN (2S, HALF THE 
DIFFERENCE OF D AND d) 
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600 

FIG. 6 f 



601 -x. SELECT A SLOPED OR TERRACED 
STRUCTURING ELEMENT WIDTH 



DIALATE OR CLOSE THE IMAGE 
TO BE EXAMINED USING THE 
STRUCTURING ELEMENT 



SUBSTRACT THE ORIGINAL 
IMAGE FROM THE DIALATED OR 
CLOSED IMAGE 



701 

702 

703- 

704- 



705- 



706- 



FIG. 7 A 

SET M AS THE NUMBER OF 
ROWS IN AN IMAGE 



700 



T 



SET N AS THE NUMBER OF COLUMNS IN THE IMAGE 



i 



SELECT A FIRST SE TERRACE 
DIAMETER AND ALTITUDE 



SET ACHIEVED SE DIAMETER TO ONE 



SET TERRACE TO A COPY OF THE IMAGE PADDED 
WITH A NUMBER OF ROWS AND COLUMNS EQUAL 
TO A MAXIMUM SE DIAMETER, MINUS ONE 



i 



SET A WORK IMAGE TO AN M-BY-N IMAGE ARRAY, 
WITH PIXELS SET TO A LOWEST AVAILABLE NUMBER 



TO 
FIG. 7B 
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FIG. 7B 



FROM 
FIG. 7 A 



707- 



708 



SET NEW SE DIAMETER TO A MIN 
OF TWICE THE ACHIEVED DIAMETER 
AND TERRACE DIAMETER 



SET TERRACE TO MAX OF TERRACE AND 
TERRACE SHIFTED DOWN BY NEW 
DIAMETER LESS THE ACHIEVED DIAMETER 



709 



710- 



SET TERRACE- TO MAX OF TERRACE AND 
TERRACE SHIFTED RIGHT BY NEW 
DIAMETER LESS THE ACHIEVED DIAMETER 



SET ACHIEVED DIAMETER 
TO THE NEW DIAMETER 




713- 



SET THE NEW WORK IMAGE AT THE MAX OF 
THE WORK IMAGE AND A M-BY-N SUBARRAY 
OF THE TERRACE STARTING AT ROW h AND 
COLUMN h LESS THE SE ALTITUDE 




716 



SELECT NEW TERRACE 
DIAMETER AND ALTITUDE 



715- 



RESULTIS IN THE WORK IMAGE 
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800 
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802- 

803- 

804- 
805- 

806- 

807- 
808- 



FIG. 8A 



SUBTRACT SET LAPSE FROM RESULTANT COPY 



i 



APPLY MAXIMUM OPERATION 



SHIFT RESULTANT COPY VERTICALLY 
BY THE SET DISPLACEMENT 



SUBTRACT SET LAPSE FROM RESULTANT COPY 



APPLY MAXIMUM OPERATION 



809- 

810- 
811- 

812-^ 



SHIFT RESULTANT COPY IN THE OPPOSITE 
HORIZONTAL DIRECTION BY THE SET DISPLACEMENT 



SUBTRACT SET LAPSE FROM RESULTANT COPY 



APPLY MAXIMUM OPERATION 



SHIFT RESULTANT COPY IN THE OPPOSITE VERTICAL 
DIRECTION BY THE SET DISPLACEMENT 



FROM 
FIG. 8B 



SET DISPLACEMENT TO ONE 










SET LAPSE EQUAL TO THE PRODUCT OF THE 
DISPLACEMENT AND THE DESIRED SLOPE OF THE 
STRUCTURING ELEMENT 






SHIFT A COPY OF THE IMAGE 
HORIZONTALLY BY THE SET DISPLACEMENT 





SUBTRACT SET LAPSE FROM RESULTANT COPY 



TO 
FIG. 8B 
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FROM 
FIG. 8A 



814- 




APPLY MAXIMUM OPERATION 




816 



SET DISPLACEMENT 
TO LESSER OF: 
DOUBLE THE CURRENT 
DISPLACEMENT, OR 
ONE HALF OF ONE 
LESS THAN THE 
DESIRED WIDTH LESS 
THE SUM OF USED 
DISPLACEMENTS 



TO 
FIG. 8A 
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FIG. 9 



SELECT AN ULTIMATE STRUCTURING 
ELEMENT RADIUS (r n ) 



1 



SET INITIAL SLOPE (S-, ) 



1 



SET INITIAL RADIUS (r, ) TO ONE 



DIALATE IMAGE BY SLOPE S 1 TO RADIUS c, 



SET NEW SLOPE (S x ) AND INCREASE RADIUS (r x ) 



T 



DIALATE RESULTING IMAGE BY SLOPE (S x ) TO ADDED RADIUS 
1 




( END X 
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902 
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